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57) ABSTRACT 

A fastener assembly formed of molded plastic components 
and comprising helically grooved studs interference fitted 
into smooth walled cylindrical bores. 

10 Claims, 1 Drawing Sheet 
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HELIX FASTENER ASSEMBLY 

BACKGROUND OF THE INVENTION 

The subject invention is directed toward the fastener art 
and, more particularly, to a fastener assembly and method of 
using the same to provide a semi-permanent connection 
between molded plastic components. 
A variety of different fastener assemblies are in use for 

permanently and semi-permanently joining molded plastic 
components. For example, conventional threaded fasteners 
such as screws and bolts have been used alone and in 
combination with molded bosses, interengaging studs, and 
"molded-in' thread inserts. In addition, certain molded 
plastic fasteners, including ratchet-type fasteners (e.g., fir 
tree fasteners), have been in use as a separate fastener 
element or as an integrally molded part of the joined 
components. 
The prior fastener assemblies have been capable of 

adequately performing their intended function. They have, 
however, suffered from certain disadvantages. For example, 
conventional threaded fasteners are typically labor intensive 
with respect to assembly. Also, for example, the usual 
molded plastic fasteners sometimes exhibit reduced holding 
capabilities and usually require complex and expensive 
molds having multiple slides and other moving parts. 

SUMMARY OF THE INVENTION 

The subject invention provides a fastener assembly and 
method of using the same which overcomes the problems 
and deficiencies enumerated above with respect to the prior 
art fasteners. 

In particular, and in accordance with a first aspect of the 
invention, there is provided a fastener assembly that is 
particularly suited for joining first and second molded plastic 
components. The fastener assembly generally comprises a 
plurality of cylindrical bores formed to extend inwardly 
from an outer surface of the first component. A plurality of 
stud members are molded integrally with and extend out 
wardly from an outer surface of the second component and 
each of the said stud members is engaged in a separate one 
of the cylindrical bores in the first component. At least one 
of the stud members has at least one rib extending outward 
of the stud member and interference fitted in the respective 
bore by being axially and non-rotatably driven therein. The 
said at least one rib extends helically about the stud at a helix 
angle in the range of from about 45° to 135°. 

Preferably, and in accordance with a further aspect of the 
invention, the rib has a crest formed by a curved surface and 
a generally planar surface that intersect at substantially 90°. 

In accordance with yet a further aspect of the invention, 
each of the stud members preferably have at least one of the 
ribs extending outwardly into interference fitted relationship 
with its respective bore. The ribs, as mentioned, extend in 
helix relationship about the stud and the relationship of the 
two studs is such as to prevent relative rotation between the 
studs and the bores so that an unthreading operation cannot 
take place. 

In accordance with a still further aspect of the invention, 
the crest of the helically extending rib is arranged so that 
attempted withdrawal of the stud from the respective bore 
results in engagement with the interior of the bore by the 
crest and the planar surface of the rib. 
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2 
In accordance with yet another aspect of the invention, 

there is provided a method of joining first and second 
molded plastic components which includes the steps of 
forming a first cylindrical bore to extend inwardly from an 
outer surface of the first component. A first plastic stud 
member is integrally molded on the second component to 
extend outwardly from a surface thereof. The stud is formed 
with at least one helical rib extending radially outward 
thereof to a first diameter which is greater than the internal 
diameter of the first bore formed in the first component. The 
first stud member and the first bore are positioned in axial 
alignment and non-rotatably driven toward each other to 
interference fit the first stud member and the first bore. 
Preferably, the method includes the step of providing 
interengaging surfaces on the first and second components to 
prevent relative rotary movement therebetween in directions 
about the axis of the first stud member. It is also contem 
plated that the interengaging surfaces can be provided by 
forming a second stud member on one of the first and second 
components, a second bore on the other of the first and 
second components, and driving the second bore and the 
second stud toward one another to inference fit them. 

In accordance with a further aspect of the invention, the 
helical rib is provided with a helix angle in the range of 45° 
to 90°. 

Both the stud and the bore can be formed integrally with 
the first and second components by being molded directly 
therewith. Additionally, the interengagement and frictional 
fitting of the stud in the associated bore can preferably take 
place while the components are at an elevated temperature 
resulting from the molding operation. 
As can be seen from the foregoing, a primary object of the 

invention is the provision of a fastening system which 
allows molded plastic parts to be joined and semi-perma 
nently connected by a simple axial driving step without the 
use of special tools or the like. 
A further object of the invention is the provision of a 

simplified fastener assembly that can be directly incorpo 
rated into molded plastic components or incorporated into 
separate fastener elements applied to the components at the 
time of assembly. 
A further object is the provision of an assembly method 

which allows molded plastic parts to be rapidly joined 
without the use of special tools or the like. 

Still other advantages and benefits of the invention will 
become apparent to those skilled in the art upon a reading 
and understanding of the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may take physical form in certain parts and 
arrangements of parts, a preferred embodiment and method 
of which will be described in detail in this specification and 
illustrated in the accompanying drawings which form a part 
hereof, and wherein: 

FIG. 1 is a partial cross-sectional view of molded plastic 
components provided with a fastener assembly formed in 
accordance with a preferred embodiment of the subject 
invention; 

FIG. 2 is a greatly enlarged view of one of the stud 
members shown in FIG. 1; 
FIG.3 is a cross-sectional view taken online 2-2 of FIG. 

3; and, 
FIG. 4 is a cross-sectional view similar to FIG. 1 but 

showing the components in their assembled condition. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to the drawings wherein the showings are 
for the purposes of illustrating the preferred embodiment of 
the invention only and not for purposes of limiting same, 
FIGS. 1 through 4 best illustrate the invention and the 
various features thereof. In particular, referring to FIGS. 1 
and 4, there is shown a first molded plastic component 10 
which is joined to a second molded plastic component 12 by 
a preferred form of fastener assembly formed in accordance 
with the subject invention. The components 10 and 12 do not 
in and of themselves form any particular part of the inven 
tion and their configuration and design could be as required 
for any particular plastic molded assembly being con 
structed. The fastener assembly portion 14 is intended to 
semi-permanently join the components in a manner such that 
they cannot be readily disassembled short of destruction of 
the fastener assembly itself. In particular, the two compo 
nents 10, 12 are of the type generally formed by known 
injection molding processes. The first component 10 is, as 
shown in FIG.4, provided with a pair of cylindrical bores 16 
that extend inwardly from the outer surface of the compo 
nent. The bores 16 are smooth walled cylindrical bores and, 
in the subject embodiment, they are located centrally of 
cylindrical collar-like extensions 18 that extend outwardly 
from the main body of component 10. The bores 16 could, 
however, extend inwardly of the main body rather than being 
included as portions of the extensions. 
Formed integrally on the second molded plastic compo 

nent 12 are a pair of stud members 22 that extend in parallel 
and are spaced apart a distance D corresponding to the 
distance between the bores 16 in component 
The configuration and arrangement of the stud members 

22 is best seen with reference to FIGS. 2 and 3. In particular, 
the stud members 22 have a generally cylindrical shape with 
a maximum outer diameter D which is slightly greater than 
the inner diameter D of the bores 16. The height of the studs 
22 is not critical, but it is preferably generally equal to the 
depth of the bores 16. As will become apparent, however, the 
actual length and depth requirements for the studs and bores, 
respectfully, will vary and would be influenced by the type 
of fit required, the materials of construction and other 
structural considerations relative to the mating components 
10 and 12. It is important, however, that the exterior surface 
of the studs be provided with at least one helical rib 26 
configured generally as best seen in FIG. 3. Note that, in the 
preferred embodiment, there are four of the ribs 26 which 
extend upwardly about the outer surface of the studs 22. 
Each of the ribs 26 extends in a slow helical spiral about the 
respective stud at a helix angle in the range of from 45 to 
something less than 90°. The helix can be either left or 
right-hand subject to certain limitations as will subsequently 
be apparent. 
The configuration of the ribs 26 can best be seen in FIG. 

3. The leading face 26a of each rib 26 is preferably at a 
neutral or slightly positive rake and is formed by a generally 
planar face that lies in a radial plane of the stud 22. The crest 
28 of each rib 26 is preferably a relatively sharp corner (a 
90 corner in this embodiment) and is formed by the juncture 
of the face 26a and the smoothly curved face 26b that forms 
the back or rear side face of the rib 
As can be seen, each of the studs 22 is preferably hollow 

and has an inwardly extending central bore 30 that extends 
substantially the full length of the associated stud 22. The 
bore 30 reduces the amount of material in the studs and 
facilitates molding. Further, it tends to eliminate warping of 
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4 
the stud during the cooling of the plastic after the injection 
molding operation. In addition, the bore 30 provides some 
radial resilience to the stud and is believed to increase the 
holding power of the assembly. 

After the components have been molded with the shape 
and configuration shown, they are positioned in axial align 
ment as shown in FIG. 4 and driven together non-rotatably 
to the assembled position shown in FIG. 1. Because the 
diameter D is a few thousandths of an inch greater than the 
diameter D, an interference fit results between the studs 22 
and the associated bores 16. In addition, because of the 
relationship of the smooth contoured side of the ribs 26, 
entry of the stud into the bore is possible without requiring 
application of a significant driving force. However, if an 
attempt is made to withdraw the studs from the bore, the 
crest 28 and the associated planar face 26a engage into the 
wall of the bore and greatly resist extraction of the stud from 
within the bore. When there are two or more of the studs 
extending between the two components, relative rotation is 
not possible and extraction of the stud by a threading 
operation cannot take place. The same results can be 
achieved through the use of a single stud and some associ 
ated engagement surfaces between the components 10 and 
12 that would prevent relative rotation. 

Preferably, the components can be assembled while the 
plastic of the components is still warm from the molding 
operation. In such instances, the joining of the components 
is accomplished with a reduced force and a better engage 
ment of the ribs with the interior of the bores is possible. 
Although the subject device shows the ribs as having a 
right-hand helix configuration, a left-hand helix could 
equally well be used provided that the location of the faces 
26a and 26b are reversed from that shown in FIG. 3. That is, 
a left-hand configuration would require a mirror image 
situation with respect to FIG. 3. 

Although many different mold constructions could be 
used for forming the helical studs, the preferred form is as 
shown and described in our copending U.S. application, Ser. 
No. 08/392,527, filed concurrently herewith and entitled 
"Mold Apparatus for Helical Articles'. 
The invention has been described with reference to the 

preferred embodiment. Obviously, modifications and alter 
ations will occur to others upon a reading and understanding 
of this specification. It is intended to include all such 
modifications and alterations insofar as they come within the 
scope of the appended claims or the equivalents thereof. 

Having thus described the invention, it is claimed: 
1. A fastener assembly particularly suited for joining first 

and second molded plastic components comprising: 
a plurality of cylindrical bores formed to extend inwardly 

from an outer surface of the first component; and, 
a plurality of stud members molded integral with and 

extending outwardly from an outer surface of the 
second component and each said stud engaged in a 
separate one of the said cylindrical bores in the first 
component, at least one of the stud members having at 
least one rib extending outwardly of the stud member 
and interference fitted in the respective bore by being 
axially and non-rotatively driven thereinto, the said at 
least one rib extending helically about the stud at a 
helix angle in the range above 45 said at least one rib 
having a crest formed by a curved surface and a planar 
surface that intersect at substantially 90°. 

2. The fastener assembly as defined in claim 1 wherein the 
said cylindrical bores have smooth walls. 

3. The fastener assembly as defined in claim 2 wherein 
each of the stud members have at least one rib extending 
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outwardly and is interference fitted in its respective bore by 
being axially and non-rotatively driven thereinto. 

4. The fastener assembly as defined in claim3 wherein the 
stud members are parallel to each other. 

5. The fastener assembly as defined in claim3 wherein the 
ribs on the stud members are of the same configuration on 
each stud member. 

6. A method of joining first and second molded plastic 
components comprising the steps of: 

a) forming a first cylindrical bore to extend inwardly from 
an outer surface of the first component; 

b) integrally molding a first plastic stud member on the 
second component to extend outwardly from a surface 
thereof to a terminal stud end, the first stud being 
formed with a helical rib extending radially outwardly 
thereof to a diameter greater than the internal diameter 
of the said first bore formed in first component, the 
helical rib having a crest formed by a curved first 
surface on a first side of the rib and an intersecting 
generally planar second surface on a second side of the 
rib, said first and second surfaces intersecting at a sharp 
corner; 
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c) positioning the said first stud member and the said bore 

in axial alignment and non-rotatively driving the first 
and second components toward each other to interfer 
ence fit the first stud member in the first bore; and, 

d) providing interengaging surfaces the first and second 
components to prevent relative rotary movement ther 
ebetween in directions about the axis of the first stud 
member. 

7. The method as defined in claim 6 wherein the helical rib 
is provided with a helix angle in the range above 45. 

8. The method as defined in claim 6 wherein the interen 
gaging surfaces are provided by forming a second stud 
member on one of the first and second components and a 
second bore on the other of the first and second components. 

9. The method as defined in claim 8 wherein the second 
stud member is formed on the second component and 
extends parallel to the first stud member. 

10. The method as defined in claim 9 wherein the second 
stud member is provided with a helical rib. 
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